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1. ft 9! 0 £ ft 

Kit 

LT V* * 'J -*'-KM £i£ V -/-K«<DT«C 
If^ri t h Jfilifl 7 7' 5 X A ^ 3 - F f *cDNA 
i^fiti D N A. 

2. t Hf<I7^r ^A$3-FT5 cOMA t 
ttcDHA©T»CffffiT 4 * «J (A) KM<fc*«T 
5 D N A, 

a t nni7^7'^Aa)ri/7 , ofi^^6K 
■J-*' -KM* t H«7*^lyA€3-Kt 

«cDNA % &tf#'J ( A > KM* i©**?** 4 
DNA. 



4. KE'J-^-fiR^fcfl)*: 

ATC AAC TCC CTT ACT TTC ATC TCT TTC TTC 
TAC TTC ACC CAA TCA A At TAG AG A AAC AAC 
HeT Lys Trp Val Thr Phe lie Ser leu Leu 

TTC TTC TTC TCT TCT CCT TAC TCT ACA CCT 
AAC AAC AAC AGA ACA CCA ATG AG A TCT CCA 
Phe Leu Phe Ser Ser Ala Tyr Ser Arc Gly 

GTT TTC ACA CGC 
CAA A AG TCT GCC 
Vat Pbe Ars Arg 

T£;b3n4* MiRifl 1 Xtt 2 csaao D N A. 

6. M*«5cKtt0fcSr*X$KCJ;*)» 

7. M*JJt6 CE«©B**»fil^ UBbf 

K-r4£i*1*ttki:T4«»fc H«7Juysy 
A60 2!3ia^?fc. 

3. &y\<*> stmts an 

* ft 91 it ft A c h fliWI7 ^7^5 yAeo6#ffic<fc 



-413- 



£©#feCC<*fttf/fc)Pig2©fc h fa *# 7 /U 7 5 y A 

({£*©!*#) 

^fc, ifi£?-l2tt;£tetcj;9tritivfl7;b 

(Lawn $S , Nucleic Acids Rea.JJ,, 
6103-6114. 198t:Latta$*. Biotechnology J5_. 
1309-1314,(1987) ; 4* B3 BS58 - 150517 ) . ftS® 
-£fflt*£2ffe (Saunders^* J. Bac ter i o 1 . 169 . 
2917.2925.(1987)) , & tffi* & £ V> 5 
CEjxheverry^.BlotechnologyjL. 726-730. (1986) ) 

ti* tutor fr? $ vtilET&tffc HfliTfl 

&&£ftrt:jfiLYff7;u7' 5 ytt*i3{fci±i53£tf o/i 
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( a a * k & -r a fc «> © ^ a ) 

'J 'J - ^-K^iJOTifitC^TE-rs 

t r Ifil W» 7 & ? $ y A% 3 - V "T ScDNA 4 £ t 
4DNA; (2) b Hi|7*ri yA«3-r 
T 5cDNAiiSc0NAOTii£tC^<!Er S # 'J (A) K 
Ji t ^ t 5 D N A : ( 3 ) t t J&L rtf 7 ^ r 5 V 
A©TUToK?iJ£raftC < fc*)£ffl$n*:J Kx 



$ l/Afca — Kf ScONA. & sK U ( A) & 

B ( 3 ) CSdttO D N A*^JH^Jfig«^f5ltC|$A 
SfeTt'Sftgir? X 3 K ; (5)fBK(4)tc 

sea©**** * 9 bit ten***: sib s 
&tf ( 6 ) ( 5 ) csaacDi»a*isftL % ir 

7 5 y A©Ha»tt* Blltt *. 
( A <fc ttl t£ 2£ a ) 

1. 

jbjl 

3E # t h JllL ffl 7 JW 7 3 ^ £ f*J C #<© •>' X 
.*7< KB*tt«LT*;^ ifllft^DNAfctC 
J:-3T3c«KftiRll;4«:Wi&*ftr*E«t Ufa 

«7/urs y«aat*ctt, c ft ^ © ■>* * ^ 7 



y 4 y % ti> 7 a V 4 v > 7 - H . ^<rf >*;u7' 
o ;u c is- trans 4 V > 7 - -fcf # © ft* % M J* L 
T^*^£*<Si691£i!hU:#*K £*5[©S-Sfc& 

*^*IBBI*teStB© J: -5 ttBttftfcttB-CSSfc. 

r -f y ^ ) l« iSH £ ft © flfc £ li « < * c i A< T* 

*©«a».tt jjs^ < ©mattH*«a€ff-r*Be 
« (w»aiXif»{(i©«aiffiaH (>^l-) ^laatj^ 

^iB$n5©i3^CJ: < 41 f: B» c J: *) B iSi Jt 
A* 5^ $ ft S £ &ft*}fl&*lTli£ C Huf faker ,T.C. 
and Bobbins, P.H. J.Biol .Che»._257. 3203-3210 
(1982) :Snider.n.0. in Glnsburg. V. & Bobbins. 
P.W. (eds.)Biolosy of Carbohydrates, Vol.2. 
Wiley. Ne« Yor k . ( 1 984 ) . pp . 1 63 - 1 98 ) . C © £> 

TcDNA) ^feUBCg^T^Uli-eifl^^^^T* s 
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7 a a y a i » cc*t t t (Hi tzeaan.R.A., Leung, 
O.W.,Perry,L.J. l Xohr,W.J..Levine.H.L.,Coedde! ( 
D.V. Science 219. 620-625(1983) ] . ff $ > ? o 
* * •> y (S«ilh.R.A..Duncan.H.J.,Molr 1 D.T. 

Science229 J .1219-1224(1985) ) . b r±&JS£ 
IS?- (Brake. A. J., Merry weather. J. P., Co i 1,0. C. , 
HeberIein,U.A.,Ha$iarz.P.R.,Hul1enbach,G.T. l 
Urdea.rt.S. , Valenruela, P.. Barr. P. J.Proc.Katl. 
Acad. Sci. USA. 8J.. 4642- 4646 (1984) ) . v 0 * 4 
V 9 — u 4 * V 2 [ Biyaj iia, A. .Bond. U.K. .Otau, 
K. . Aral, K. , Ara i , H. Cene37 , 155-161 (1985) ) . b 

M-IXF^7r/ (BUter.G.A.,Chen,K.K., 
Banks. A. R. . Lai, P. -H. Pro c. Natl. Acad. Sci. USA. 
ii. 5530-5534 (1984) ) K £ ? & X. & h Wf&ft 
ftUStftBSS tlTl* 5 * <D tt& £b 9 tt -? * * 

-( ^^«o^y20jf]8 O^A^t Y 4 v 9 - 

7 jl a vo 4 - i 0%JT@WttS5fiSi:<t 
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tfigrfcCic/fcr^UT^afcoiib r 4 y ^ - 
7xoy?&s, * cd Jib cd h © (iHft -f y«/u* 
-•fc'(SUC2 ) £E)->^t;Mrf- K^I^S? ff i 

(uFar i ) © £#$©£GH©ta 
encattfli6Lfc»?g^;s'«fr. to hams 

£fT*>**:*>©Tfc*. $ & C IE l< tHft IS T 7° d 
*->y/*attT*c & & tCDttittt < . 

b Y 4 X^-7*DV©lS^tti!)i|£^^iEL^r 

Dt'V'/^^Smt^^, b Y 0 - x y K iu 7 

£&©#&£ LTttPiT©<fc -5 « *>©*<&*. 

1. *lB«l!t»«CJL 4 %6K^i)E>^^^o 

2. *»ft*c* < ©ts**«s«i**tTt**.. 



3. #*&<E^tf)«fclSa<$.&c;5l2£noo 

5. sexto jsfTdrtiAiS&tf. ta b # # & © & 

6. iaw«r^*sK-<^>-*ssRrAtf. 

^*tt©i4te?*x b'y- Attag (YEpjr? 
* $ Kttffl) . V y ACffl*iiS*/cttjB ( Y I 
P7*7^ K (£ffl ) . filS©t^D>7^* 
WB»Hclt^afe*DNAttti:8ISt&* 

ttits (Ycpr?^ Kttja) . &o<6fa©Bu& 

?fi52K?d (ARS) *#*Stttt.C«STS*tt 
IIS (YRpr?^ KttJH) © 4 HCDttffiC^ < 

7. *>^:t-/u*<T*- k-pt ok?ij# £©&&**! 
r a * •> y 



fflt!iW««3BE^yy-^iaasn"Ctt***<.B 
ara©/hiia^Ttec5 3 7tJittt©<tJtiottja5^«J!itei 

©t&raottJtjDc&^n*©*-?;**. 

9. b** $ y % (aaE^^fcJnic *>^££ 

10. ttfctt^Jua-XTtt <. ffl53©*J!ffl£?i]ffi 
l x b m r a t I n * * ft ?T $ -fr -5 C t b< T * 5 . 

( 7* ur a KJ5) 
b h Ihyff 7 #u7 * y £ W £89 * ? $£3i-t!- Ltt, 

iktftr/by 5 y©N-^^cc7*uroKjiiA^?t 
i/tt r Ha iff 7 y $ y©*^©7'urDfie?d« 
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x. wa*T5ai$ct<sjw$HS3 v yttiLmt 

Lys*A AG Trp-TGC Val-GTT Thr-ACT 

Phe-TTC lle-ATC Ser-TCT Leu-TTC 

Ala-GCT Tyr-TAC Arg<> AG A Cly-GCT 

AA TTC ATG A AG TGC GTT ACT TTC ATC TCT TTG 

G TAG TTC ACC CAA TGA AAG TAG AG A AAC 

net Lys Trp Val Thr Phe He Ser Leu 



EcoR I 

TTG TTC TTG TTC TCT TCT GCT TAC TCT AG A 

AAC AAG AAC AAG AG A AG A CGA ATG AG A TCT 

Leu Phe Leu Phe Ser Ser Ala Tyr Ser Arc 

GGT GTT TTC AG A CG 

CCA CAA AAG TCT GCG C 

Gly Val Phe Are Arg 
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±K0&?!lCD N - MetCD 3 Y V 0> hfcVL 

ttEcoM te«*ttSA<&l* h ftT# 0 . CfcJtflPRW 

±iar urafleyd© c -m«oArc©3 y 

v £ LTli. '6* a 58 L^t L 
X±&Ltz 3 Y VX \Xft < . C G C SftT 
>K C ft£ J; $ 5 ' - Cla I C<fc 0 

b h ifa yft 7 /v $ y A atfe 
(cDNA) u-r ^ o - y{l $ nx*f 0 * *©8 

Mtt. 1$ sji DB63- 037453 tc^fta^sa a $ nrt^. 

7 X S K pUC • HSA . C11$*£ b r flltfl 7/1/7" 5 y 

« *? * ;n«ior7^5 k © ft 33 2> 



* II A g?q&#AATAAAC/ # + )\* 

AK^d&tf AATAAA •> ^ * /U £C tt £ ft © -AN A © $ 
StlC^F^* S £ t» * (Berg-ann&tf 

Braweman B 1 ochea i s try ,16, 259-264 (1977) ;Huez 
£.Proc.Natl.Acad.Sci.USA.7S,908-9n CI 981) ) . 

dLM 7 A/ 7 5 *✓ A 4 3 — Kt 3'cDNACD T i&C- C ft 
&©KM*KBr*. * *J AK?«&tf AATAAAi/ ^ 
+ * £ L X it % W *lf fc H-«|7^7'^A cDNA 

£ *< T § S . Cft£©K?d£#lffSb H}J7 

I yAifilE^lir-Ctl^ a-yft$HT*-*)s 
#I$jlBB63-037453tcSai£$ ftT CI ft £ © tt 

?fa{JU*B& LTWilf -I gt li (BSA-U)«ttffl 

r o * - 9 — 

T£fttf^rft©ra*-^--<£#fflTSC:£{> 



i±\ t Koyt-t' ( a on i ) r o 

* - * - ♦ ^ V * /u 7 ;u r b Y - 3 - «J y ftS r b 
Knyt-f (CAP) rot-^-, & ^ 'J 

•t'j y k v yat*+-<£ (pck) rot-^- 

£ 0 , * ft (J] tc T . AOH 1 r a * - * - 

fi* £0: A Oil I ift lc -?■ (ADC i ) £*&:K)2.100 «S 
«0 5J|«CD»iSKM^ttC»SSftT*f*>. AOH 
I * 3 - KT SISHCDeno'ffeC 750 

1S^S«0 5 ' a#HK£?4& 32013 21 Ma> 3 ' 03 
If &HUe;t^«|9l IT (Bennetzen.J & 
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Hall, B. X.Biol. Cbea. 257. 3018-3025(1982)) . tc 
^tC#^T R N A # V / 5 — S l2UiK?iJ £ 

=%;L h HTt>SColdber»-Bo«ne3s# v ? * (TATA 
* v £ X) ttUKBfltta K VAT CO 128SS-b 
ift (-128 0 &H) IZh 0 . ADH I r o ^ — ^ — ts 
t4ti-410CDttatcfc * sph I !2&SB{2£*)±i££ 

X*$*T<)*b*l«t^t^*lTl\5 {Beier 
Young. Nature 300, 724-728(1982? ) . ADH 

#')U) RNA < t t> 1 ^tCiSr * (A.aerer. 

C. Methods Enivol. 101, 192-201 (1983) ) . 
9 - $ * — 

*r¥C £lt«R* AS U (read- through) IZ & 9 ift 

(fHiL(f. Zaret.K.S.&tfShemen.F..Cell fcf,. 
563-573.(1982)) . Z ® £ ft * R* ih 1" 5 «> C ti 
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JiR^WS* nTl»* (fletlor^Ccne 21.1-14 
(1983)). CCD^-jttBtttDfcaO^-S*-* 

fttTLit TRP5 ( M) r F 7 7 :✓£/£«&) 
ift Is** CYC 1 (^V-l--J-h^o-^C)ifl 

-*C*i A0H|^-$*-?-. GAP*-** 



5 K D N A0?aa*5*^£f*J8T * C <t*<"C§ -5. 

7*7 x 5 Kl**J»ttat£&&CFaaiftf£?€fr 

£6fl*/c^?*-£LTrfTE£©7'7* 5 KpJDB 
pJOB 207 4>«!>fiysaS8iiB(s?tt. o-f 
£3-K1"* LEO 2 ilts? 

rit* Bisnaisjft&cfas&jBisT-ttcf tc^uB 
»asA&tfffl»ae**#-k-c* * •> + mu^ 



2. Bfl ffB , 

3. ffgaigftRgfc HllBT^ytyoBt 
*ao^fc j; 9 mi *t t>is«-c * «• 



>\> y $ v a< tit sa $ *t * d t a< «j w r § * . 

EcoR I (iy^Xi/'-y ; I 2 3. y h / id ) , 
Clal (^*--<;'y*5>'K/< 4*77* :5a. 
- 7 Y / pt) % Kind D ( i v # y •>* - y ; 1 2 a 
~ v h / *0 > Xho I (£jg& ; 1 2 y h/ 
) s &tf Ba.H I ( ~ y # V •>' - y ; 3 5 3- ^ ? 
h / Pi ) IC * S D N A © m it : DNA 1 « % ft 1 *l . 
&tf 1 0 XEcoB I & ttj & ( 1 ntr i s - HCI (pH 7. 5 ) . 
100«HM«Cl,,500-nNaCl ) 3 ui iZ M ffl & S * £ Jja * 
T3 OrfttS. 37X. i ItBaKfitTgjK* 
%7$*5. Sail ( - y V •>'- V. 15a; 

? h/if) <D**ttI OX EcoR I is <Ji & © <s fc> o 

£ 100-MTris - HCI (pll 7. 5 ) , 7 0 nMHgCl ». i.75 
UNaCl, 7 0iM2-^Mr H^y-iK 2 ntlEDTA . 

'^r'J77i^ U f± * * 7 r * - -b" & H : 
DMA 1 « . $]H&$Eco8 ! &tfHind d * * 1 <r* & 
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1 0 XEcoR 1 !2tfi&2rftci£ia^ff*£/J0;LT 
2 0 £ L * 3 7 X T I I* IBI « a L fc & * 90t, 
5 ^rolJtJD^ LTB*JR**« $ * S. fccBBSS 
7k 3 8 t* . /< 9 r >J 7 7 a »; ft * % 7 T y* — 
2 ( a 0. 5 a. j. y h / *l ) ^ftliT3 7 X . 
1 itlBlfisa Lfctt* 7 * ; — y*> t* SB* It »6 

T4DNA 'J tf-Hf : fc t A tf *« * 9 -DNA 
I « * ^^-DNAi^t^SODNA??^ 

1 0 X 'J (660 -rtTris-HCl 

(pH7. 5 ) , 6 6 -fl MgC I t . 100-rt 
4 h— 1 .MATP ) 3 m*&</T4DNA ij # — ** { 
(£«&. 4^400 iiy C#B3&S;k 

£ /£ 7 7 ^ > V KOT4^'i;;i'tf K^t 
-■tflC J; * 5 ' - »J r/Mfc : 5 0 nHTr is - HCI ( P H 
7. 6 ) . 1 Oin H|C£. , SiK^ftX^ 
iU. a 2 -MATP ££$ff* iS'ffi (2 5 *T 
DNA77^> V * <D&* OftSt <**J 3 Opuoles) 
. $ 6 a .s. y h©T4#'J K**-*" 



-c 3 7 x . 6 o #&i&fir $ w <* * 

/X^tCigift^SH? (SHOO *I)100X 0*@ 

c5»afikaiLfca«iaTtt»L7i-v **** 

tT?. 2**0T4DNA 'J * An iL 1 6 X T— *■ 

>;lfiffl D N A * »J / 7 ! SIS : DNA 

DNA.f'J> 5-b*I (Kleno*#7 K 2 

i8 8l5ai» h/rf) \ pI. i««dXTP(dATP.dCTP. 
dCTP.TTPOrS^^j) 1 jrfRtf 1 0 X IS (lift ( 7 0 
■ MTris • HCI(pH7. 5 ) . 1 nMEDTA , 200nMNaC I , 
7 0»n(ieCi» ) 3 *itZi®Zim , 8M£ HilxTiii 
30*I4U. 3 7 X T 3 0 »BI«a* *. 

r n otsa : 

1 wO^lSDN A, 5 0 i/CiO r - ^P-ATP ^ 
?3?ffi ( 3000Ci/««o£ ) . ( 5 0 nMTria - HCI (pll 
7. 5 ) . 10 .MrtgCI « % 5 «rtDTT ; I Oiiy h 

T 4 v * 9 v * * y * t - * ( 2 r5 & ) * £ t; 
10*i©i$«£3 7XTt »$PBlRlott, *££© 



3t ^ U ^ * K *Niclt.coluiin(7 r ^ v > 7 ) * ifl 

31 p -eaas nfc d n a ( 1 xio'cp./ i 

«DHA/400^ ) . 

4 7* V ^ -f -b" — •> 9 > : 
DNA*lSJEU/cIK*^^7' , J^>fHr--> 9 > 
( 6 X SSC ( I X SSC H 0.1 5M HaC£ . 0.015.1? 
x y H * h 'j 9 A „ pH 7. 0 ) » Sxf-'y^-hjei 
( 0. 1 % •> i> ib m 7 >x> 7 5 y s 0. I % 7 * 3 — ;i/ . 
0. I % # »J t" ^ t* o tj K X ) . 0. 5 % SDS % 
100«flEtt*V lil^DNA) lOftl^T. 4 2 X. 

3 itHfisar fi. «*itT* 7*0-7-* 1 x 10* 

San*. 8ox, 3 »osa-r *c. 4 2 x t 
-as-ar«. «*»t* ki*2xssc ccjioa 

a-C 5 »ifct^ $ XSSC Ccfc*) 6 OtT 

3 0 
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&?^TifiW&fcfeK«fcOJ&©tElft{*£tftKL. dron Le t ters2I. 7 19 (1980) K52afc$nT^* + X 
IWitSrnS K^tfti^o-^iHi *75^ h & C J; *K SfllDNA^J&KI ( Appl- 
tf $ .=. 7* U U - ■> 'a X & tC «k 0 •£ tft £ ied Biosys teas* r ^3808) £ ffl l*T & f& L /; . 
tetfjLfcDNA£«*0!Hpl#«Ta^LTi2$v * 'J * U^^KefifrfcT^'ja^U^^K 
HcWfcC J; >) #0f 1**71 (fc Mania lis, * -J- — -b" tC <fc *) 5 ' - 'J ^Klbl//:8is T - - 'J 
T.Frirsch.E.F.i Sa.brook , J . Mo I ecu I ar cloning y <f •£ L *J> . & (C T4 ON A V A' — -tr £ J; *) & IK U T * 
A Laboratory Manual Cold Sprint Harbor f \s 7" o K ?l] £ 3 — K T £ — (IS O — * ffi D N A £ 
Laboratory 1982) K«fc*)iHtRLfc. * L T i8 IR <* . CO^^DNAttttHKcDlJIiafctfr*. 

n^^-y^JssL, ffi^ji^ntfficito-cr gfefl 2. ruroaegg^j-KTs^jftPNA 

7X5 r*DNA£JfidJ:r*C:£tC<fc>K Sir 21 ® $1 £fiK?*fc H'«l7^y$yA^3-K 

iur^^ K^ifl^i • @»ru/c. co^ffeiiii r *cona £ pats (% 1 tav 

»^!Sft©^aKtcJ;^'i;^K:jSUT^T-»fc, IE** h bfa? n,*r 5 y A © c dna£ f t; 7* 5 x 

£tSffi Ir r ur Dgeyn^ j - KtsDNAg)^ 5 kpuc-hsa-ch l#*sw 2 ) £ sijpbhsecor 1 & 

i£ CHI TZffl|fl)l:Lt**l»i<D7 7^ / v h 

&<!>K.M£ : &t Z A * >) * * 2 Is * * Y : £ifk C tt^ffiKcO^/fc D N A £T4DNA 

1. AATTCATCAACTGCCTTACTTTCATCTCTTTCTTCTT C <fc >) & £ 3 * 7* 7 X 5 K pUC- HS A- EH £ ft j£ L, fc . 

2. ACAACA ACA ACAACAA AC ACATC AA ACTA ACCCACTTCATC pUC-HSA-EflT 7 X 5 K £ E co R I T ft & U Br) !S I* « 

3. C7TGTTCTCTTCTCCTTACTCTACACCTGTTTTCACACC /^f 'I 77 A'* 'J tt*»7 t ^ — ** T 5 ' - 'J 

4. CGCGTCTGAA AACACCTCTAG ACTA AGCAG A AG x & £ £ & £ & % 

£ * Ha t teucci , H. D. & CFCaru thers, H. H. . Tetrahe- 5' - AATTCTCGAG 

GAGCTCTTA A - 5 ' 



0>&nfrbfoZ> Xho I 12 iii £HS f 2 £ a- C Xho I 
'jy*-£T4DNA y c J: 0 t$ £ <* * 7* 

7X5 KpUC-X-HSA 

StEWl # 'J AK?dJ>.rjgAATAAA->tr^;ug^qg) 
tf A (g 1 H ) 

t Hfc«7 I y A CDcDHA CD 3 ' Ifl & £ £ 
ffT 5 X gtll(HSA-IA) (£%tfU* 3"8El) £ 
EcoR I KJ^TSitLTt Hlil'M7A/7 , 5 VAC 
cDNA^t^r5DNA77^/y^?}, CJl* 
EcoR I tCfc>>gjflrLfc7*7X 5 KpUC18 C&tSL 
tr^? K pUC-HSA-l' £ # A:. £ 0 7* 7 * I 
Y P UC-HSA-I' -SHindDI ryjofL H S ACD*" V A 
ffi^ktfAATAAA •> £»&-'J«£ ©7 7 

nFHU, C a^llind ID ftHTRnia Ur JU* 
, J!4:U7T^-f7ft3UT^J3l(05' 'IVH 
£ £ & £ L fcpUC-X-IISA tCta^ii^pUC-K-IISA-A 

3Ett.BJ,. KoJOB-HeOOftiM f M 2 El 1 

£*£«CS*JBSI-6?8GaS' + r n,-; ? ? - £ 
l/tiHMi$llTl^7 , 7^ 5 KpJDB207(7 v •> + 



i. ) £ IT! L . */c. NeO (7S;/^3> 
K * X * h v y X 7 r 7 - *" 3 ' ( I ) ) ifi (£ * 

a i uxmsE $ nxi» sr?x^ kpneo ( ? 7 ^ 

•* > 7.) £ ttffl Ltz. 7 7 X 5 KpNEOfcHind ID R 

1/EcoR IC«**)-ffirSifcL. *^^®77/> 

y h £^/c. TSa;®K?( : 

EcoR I Hindffl 

5' - AATTCAACCTTATCTCGAGGCCCCCC 

CTTCG A ATAGAGCTCCCCGCCCTCG A — 5 ' 

(O^^^^Oy v ^ / y r ICT40NA 'J - -tr £ ffl 
^Ta*5-EU*{fcLT7*7X$ K P NeO-PL * » . 

EcoR I tt^5fe5«K^fl£ ^ 3' -^OStCHindlD 
3fe«5£^-f * li* % rtgHCI!indID . Xho I & 

Sua I SB <2 £ Tl 1" * . Z iffl & 7* 7 X 5 K P NeO 

■PL UN e 0 ifl<c?0Dii^tC?a^©$l|rai«i»9JW 
SB^^tTT'S. i^tC. C CD 7* 7 X S KpNeO-PL £ 
Hind HI R^Ba«H I C ^ *) rffirFHfc 1. 4 Kb 7 7 

^/yh^Wfc. r 7 X5 K P JDB207 £ Hind III & 
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> ^ r £ & . ifctc. cn&<D7 7 * r yvr€ 

T4DNA ij 0 itlST 5 C t C <fc >> 7*7 * 

5 KpJDB-HeO£# fc. 

»&EffAH22tfe©£fe& DNA 100;*$ 1 * .=. y h 
OSavMt 3Uv 15 #£lS;**fc C 200*10 

5 0 aHTri s — HCl (pH 7. 5 ) . 7 iMHgCI. . 5 0 .M 
NaC £ 40 • I 0 H © 0. 5 MEDIA (pH 8. 0 ) £ JjD X . 

6 5 "C 1 0 5% 
>stl!-TE (TE : 1 0 «HTria — II C 1 (pH 7. 5 ) . 
1 (iMEOTA ) tt 0 % > a W - T E £ffl t^. SJK^I 
K££S 1 2 «£Ttt34 L*:. £ © 4g£ © Jt tz i:K 
SlCi££ffiJ3L* y ? ^ y*£©SW41a — ^— £ 
fflH. 2 2KrpaT 1 5 ttfiS. l6fP.ia*lfc. 

##®COl*T3$ai*tt£ff ^ l 5kb 
-2 0 kb © 7 7 ^ > X H££t/®#K5 0 *f © 
3 MftfiSt* r V -Lifc (pHS.2) *flfli, 1 



?H1¥2-117384 (8) 
«t©x*/-/i,£ao*., £ < rB £ L /c & . - 2 0 
X tc - $ ft? E L * DNA£ttgJ$-t*:fc. & 
( I 5 Krp« % 5 AX) K «fc 0 . D N Act?** 
@ »R L • C © it ft £ 7 0%x^y-;i/Tit-7A: 
«E0£&L/c. a±©I»fl?e«fc *> . 5«© 

£ ©DNA 1 2 Pt ©EMBL3©7 - X> (Strategene 

*£3J) . &tf 350 3- ^ y r © T4DNA 'i — -fe" 
r5iS) iiHf, I 6 T T -£K£ $ * CEfcaS: 

1 0 */© 5 0-HTrls-HCl(pH7. 5). 1 0»«ngCI tl 

1 0 bMDTT, i .hatp ) . ±ges^iB[ 1 

CICA-PACK Plus+y r (Strategene, IGP6-P) tC ct 

*©&£. 3xi0»pfa©. *MiraP2392 # (hsdR 
514(rk*,«k-), supE44. supF58. lacYI; ialK2, 
gal T22. iet 81, trp R55. (P2) ) tC£&L?* 
7 7- ->*^^ ( lOOOpfu © 7 r — £ 5 0 id © 
P2392 tHB&CjJ0;l* 3 7XT2 0#£J253-£rt:&, 
2. 5 **©L- Top- Agarose C L B *S Jfe ( 1 % r »J 7" 
r 0. 5 StfWfcx* X. 1 % NaC £ ) tp 0. 7 % 



7 ** a - * ) «fcitic. E&9 0ra©L-ru-r 
( L BiSlft+ 1. 5 Ct^fe. C©«fc?fc 

■T U- r £ 5 fcffl&L. 3 7 X 
7*5 — ? 7*5 — £©J&/£$nfc7 

Hybond-NK (7vi/ + i.) £7#0-*ffiC 

8*3*. 8ilC2ft»|SLfc, K*7#o-x 
>*KA<1* »aUB*±C. 0. SNNaOH. lttNaCl 
$ fc 3 M M 7 4 ;u$> — (Whataan) Jb C 5 4M8I 
BUfc. R5*£ 0. 5 H Tris — HCl(pH7. 2). I. 5 H 
KaCl^aL/:3MM7^u^-J:C|K, 5#i)» 
HLfc. 2XSSC « TM HSltt^-frfc. ea 

d n A^fKtcssu/c. c ©sa$. ADciae*© 

iSHy«*ft**«Lfem-7 p A DH (5' flTC 
TCT ATC CCA CAA ACT CAA AAA CCT CTT) t ^ < 7* 
>J ^ -f Hs -f •> s y $ * . B«ft»ttt^y5 7 
7*IC£J*. XAR-5 7-f/Ui. (3^v^tt) UlffiS 
3"t£* Intensify screen^ffil\ x — 7 q "C(CT 5 



>*nn»* $ it ft. 

i^r^-^A^'y-zi/tMv r © it T $ t 
*3 . 100p/©T Mift ( i 0«MTris-HCI(pB7. 5). 

1 o -rtngci, ) tc«?s O^Pal^au 
tz. STiQ&O. 5 I «£©TM?£T$&fKL* © 
O B 5 pi £ fffl& U fc#fcT*]lOSP2392 

BfiKS-frter 7 ti. ^BTiSfi©^^ 
C 7 - 7 - ^ 7 >; ^ A -tr - •> 3 v £ ir ^ . m - 

^7" ^ 7' 7 7 — ^ ^ A'X7-^t'^ v r © 5fe T 
5 0 pi ©P2392 «38SCJ!)0iU 3 7 X T 

2 0 5> P«1 W H L ^ y^. « ^ 2 mi © L B lfi . 10 

■ KrtgSO. tcjjo^. 3 7 t T 6 I^PoUSt o IgS Lfc. 
^ a d * ju J* % 1 00 pi >JD ^. , ^;uf v^^5*^ 
-C*Mt££iCi8® 2.500rp- TS^jfi 

'OL. Z © Jifft^ClO 1- *-^-© 

7 7 -^A< £3 tLT^fc. C©±f» 800 100 
p/©5HNaCI 540a£ © -f v 7 a /x-/ 
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ifi^Ls ftfcitifi* 500*/ 0 7 O^x^^-^T 
ft H s 200 */ CD T E tC ?S « $ *t tz . 

ts 2 */© 1 nHeCI.£ J!jd;U 3 7 t"C3 O^SfiSJ 
iOO*/CDTE£ft7xy-^£j!n];ts;K 
il/f v^Ht-TftlL/:. 12Krp«. 5# 
& /O L . '4 S> tl tz 7k J3 * 7 i y - >i> / 0 a a * ;u 

(i : i) r-iataasufc. # ^tifcTkisic 

2 0 Ml© 3 M ft Bit M)U (pIIS. 2 ) «IWx, 
SfctC 500**© X 9 J -ti>% JjO*. &4>UTDN 

A »*ftfccbfc£7 0%x^v- 

zi'Tifc., MBEfi£*£ $ -tt- . * LT 5 O ut © 

DNA*«f?^/:. ft £ 2 O *l 12 

*l © I 0 fe»KEcoR I tStfiifit C 0. 5 ttNaCI. 0. 5 
ttTrts-HCI (pfl 7. 5 ). 7 0 ■ttrtgCIt) £ )JQ X * 1 
sd (53.j.y h / pi) ©EcoR I ( - v # w •>* — y ) 
£ 1 jU© I 0 mg/«i©RNaseA<Sig»a) ^ J]D^, 

3 7 "ct 1 israsiss 0. 7 5f 7*f 



14 IH ¥2-117384 (9) 

o — *12S\&iJj£fft*% 7&i£tCl£v»* D N A /< y 
K^Hybond mRC^o »r-( DNA 
©tSo 1 L A: II y bo n d - N l&li * r?-^^^')/^ 
-fc* - *> s ^[^©fctt-C/WT' 1 ; ^4 
y£lT~>te. Z ©«* 7 tc ITj)} £ tirt: t> < -3/>*© 
^D-y©-pS* A-AD1T(2» 8.4kb©EcoRl7 

«0 © D N Aftfc© -5 5 2 0 «f£ „ ifli£©&{tT 
EcoR ItCtOyj^^. M %7 # u -X>f}U 
TSSvMtttT 7 7 V h £#81 Lfc. 8. 4 kbEcoR 

/7X/^^-ii(Cene Clean 1 ". Bio- 101 tfc ) 

C«J;<K D N A*7#o-x*&#JBk W 55 t /c • 
1 0*f©TE4*Ki8di3ftfcDNA£, EcoR 1 

-CtjJBIf L*:pUC19 ( 3 Ons pUClD. 

5 0 «nTris - HCI (pll 7. 5 ) . 1 0 united «. 1 0 »tt0TT. 
1 -HATP. 350i- v HT4DKA U # - <tr / 3 0 pt <t> , 
1 6t . 2 1$ Ca ) . £ £ ft 5 pI £ ffl n T * IB S 

JH107 ^JBSMclftS**:. JBStrte U fc;MS8Q* 
5 0 X -Gal . 5 41IPTG. 5 0«/«J7yf 



*>'jy^#t;L-ru-h (x-cru-nc 
l b i&ifetcteii 3 7 *c si£ra 

SI $ . uru/a-i/ 9 yttt: ( fc*)DNA 

50<rf(DTEi:i8W$*fc. ag5ai-/:DNA©rt 
5 pi £EcoR I T WttH L, (50 aHTris — HCI(pH7. 5 >, 
7 "MrtgCl 5 0 aHKaCI , 1 mg/atfRNaseA . 5 ol =. 
v V EcoR I /15*M . 0. 7 %7 ii a — A V/U^tSR 
ikM£tTt** 8. 4 kb©EcoR |77^^H«pU 
CC**A$nT I* SCt* HI 

^-yffitCj:*). C©7v/>yh*<7'a-7'£ 
B*tfi:4«tt*»i&il:, C © <fc o C L T \*\ h ki 
izO a-V pEco 8.4©DNA£fo$2L, 0. 5 w « 
Sau3A!T^^#W L C 5 0 nHTris-HCI (pll 7. 5 ). 
5 0 ■HNaCI . 7 •MUgCI,, 4 ^ - v K Sau3A 1/15*1 
* . 3 7 t . 2 1$ M ) , 0.7?<7^a-Ayi^ 

I. 6 kb 7 v / > v h J &^C7*'o-^6fi>T-^'D. 



CeneClcan™^: *fc 0. DNA^ I 0 */TEi: 0iR L 
tz. 

Z n^Ba.H I TyjM LfcpUCU9£&tt££;*-tK 
fc. JKSfclft U/c^lttiS£ X - C 7* U- h ^ $ . 

Ito/;. 5 */DJ*A -SrEcoR I t H Ud IQ X 9J Mr L /; b 
©.(5 3.-V h EcoR I . 5 i - v h Hind ID) , & 
Cf6aivh S P h I Tty&iLtz bOZttlftlY 
11 % ft It T # \ft L, . iMl ^ C *> T ii I. 6 kb © 7 
a*Cfel»ttt» 1. 0 kb 7 ? / y v 
h£±ri^a-X^ia»i|L/i # d © J: ^ C L T 
iHnf^a-y, pSau!. 6 © D N 

DNA 5 w£ S»a I £ Sac I "C W Hf L tz ( 1 0 mfi 
Tria - HCI (ptt7. 5 ). 2 0 oMKC 1 , 7 atthgCI,. 2 0 a 
- v H S«a | . 20'iiyh Sac I / 5 0 a/ . 
3 7 r . 2 l$ M) . 6tIo**7&. 7 x J i7 
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AZMWLtz. D N A fct?j£ £ 5 0 *rf © E*olDtStfi 
& ( 5 0 nMTris-HCl (pH8. 0 KlOOaHNaCI. 5 »I1 
M«C1 «. 1 0 .rt 2 - / fc* 7 h i ? y - )U) 
tz. 6-5-*<D^*-7'tC5 0^G)MBI2<liift 
( 4 0 •flftfia-^ r V A ( p H 4. 5 KlOO.nNaCI, 2 
•HZnCI.. 10%^ U * a-;u) £ A ft* * C K V* /c. 
D N A&K 180 3. ^ v h CD ExoIIl * £ --fcf 

% x 3 7 t KfciaLfc. HftiSJIia 

*±©**.-:/£6 5X. 5 ttSfcL. 
3 HlCftt, 5 Oiiv Y <Z>-7 V 7 * t' — y * 
3 7t. 3 0 tf&SLfc. £ 

iiSU. 3. 9 J — ^ttiKtT DNA^IiKLfc, [5J iR 
LfcDNA£3 0*f©TElCi3U*:. 
2*<®1 OX7<<4r - -> s ViS (SOO.ttTria -HCI 
(pH7. 5). IOO»M««Clt.lOO*nDTT. 1 0 -HATP ) 
*flDi* I 6p/OTE, 1*I©T4DNA \) # - 



?*ia¥2-ll7384 (10) 

fc ♦ & tc, 7 Ottt 1 OftHiSiaL, 'J a - 
£ ffe'S $ < 0. 2 H KC1 £ 2 #rf % $»a I £ I 

( 1 0 3. - v r / ui ) jijn * , 3 7 t . 1 19 pji k 

7 7 - •>* D N A tt^ 7 — DEAZA - V 7" * * > - > 
-?xy>y>r*v r (^rSig) > - A 

-■*a*t Ji/Klfc^ K?Gfc£*?T<^ A T G J; 
*) ±»- lObpST^&Lfc? a - y P DE6-lO $ 
Wfc. P0E6-10 CDDNA^iSSiL. I« DNA£ 
Ecofi I iO(M® T EtCr§ 

C ©fS iffi 2 pJ £ lOOng© X h 0 'J y is — 
(AATTCCTCCACO-SJfjOA.. I 0 pf © £ £ HS * T iS 
Efc * * fc ( I 6 T * 2 I* H ) . 7 OttCT I 0 



5 3..=. y I- OEcoR I *fto*.» 37T3 05*ia«S 
t/c&. ctL^fflHT. *«B0nvu84£ J&STfilft 
$-tt/c. il^tifca Di-A^DNA^ifilSll,, 
EcoR !T^J8fi$ttr. Xho I TtflWr $ tl'S * □ - 
^-fciKflJLfc. £ © <fc -5 IZ LTpDE6-10 (Xho)(7" 

poes- 10 cxho) £a*ir**isia 

Escherichia colt MV1184/pDE6- 10 (Xho) ti X 

»ttffii»a4*x»tt««ss«ecaxii)iGa»?ii 

10311* (FERH P- 1 0311) £ LT#&£nTt*5. 

- y f ( * a m ) 

PEC0 8. 4 no Bal 1 TgjlUiL 

tz ( I 0 *H Tris-HCKpin. 5 ). 7 iltHgCI. / 
2 0rf. 37t. M»H). ftC, in NaCl£ 3 
Pi AD * , 4 a ^ y r © Sph I £ Jto ^. % 1 1^ Rfl 3 7 

'ctccs/SL/c. si&aa 7 5<T^o-xy/i*asr\ 

ik»*?f l*. lkb075/> y h *^itIU, Gene 
CleanT D N A ^ }aai L fc. 0 iK U ^ D N A £ % 
Sph 1 t S-a I TyjSTrL fcpUC118&iSt&£££.& % 



WVM84€»Klc»S*>S:. 9 a - y C, 

DNA^i«33L % 77^> '/ KDl?A*ti/;^o 
"V^taU/c.C©DNA^iRI55L. 1«DKA* 
Sph I &tf Hindffl TVJ»f L ( i XEcoR I |fi tfj jff . 
4 a. i v h Sph I . i 2 3- - y h Hind 0 ) % 1. 2 
%7*'Q»xy/i/tISv*«ll^iTt\ 0.33kb77^ 
>yh$UiaiL. UTCene CI can tZ J; *J D N A 
£ I** Lfc. Ch^ 7* 7 X ^ KpHHTV-PLl ^ 
HtndD&tf S P h I fcC J; *) -HjBftLTUr htltz 
5. 7 kb7 7 f / y r 5 0ne£i**a£lo 

i& a 2 0 p/ ) $ /,: . 

Sio^. A5CfflJni07 rye 

at, »iPRW35^i/f ti<fc 9 f?AD n a$ @ 

tz. *©£a-;/^£DNA£Ug33L. -t©a5 
pe^HindDITWg/rU/i. 7 0 , C5»fiiaiT; ?K 
±tC|^U. lp/©l.i«dXTP (dATP . dCTP. dCTP . 
dTTP£&* 1 mtiHV) . <t 2 a - v h © D N A * 
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V / -7 -**(Kleno* 7 -7 ^ > V r> ( ^ ?5 & ) £ 
Jfjox. 3 7lCT3 0*ru1(8aLfc. 7x/-fl». 
9 a a * ;i/ A X ffc ffi £ & * DNA£x*y-;u*r 
tt Et 3 * . DNA41 Oi«01xHy-'>! 
VfttCiSft-L* 350mtt©T4DNA M — -fs" « IjD ^ 
1 6 X X-££ifl L fc. 7 0 t T 1 0 ftffilBBl/, 
'J aSMHaCl *1. 2al % 

HiadlBi 1 2ai 7 hJioA, 3 7XT3 0#Mft 
HLfc. :nt«^» AIB® JH107£ J&!ff*£!ft3 
L-a«p 7*W- h tl^: 3 a i — CD- 

&*L-a.p ^^tglfe(L.a. P r U- r ft-£ H Ji £ ft 
t*/c<>®) 4>Xl&SL* J#£tt*:fflteft*£DNA 
«HHL« Hindm*>r h fr&totitz bQ*»tz. 
DNA^iBSSL, 0. 5 wDNA 4 4 a ^ * r ©Ba-H 
K I 2 miao Sph I T tOKff U ( i 0 «nTris • 
liCI ( P H7. 5). l50»HNaCI , 7 nMlleCI , ) . I. 4 
%7 ii a - A 4r A'ttftikM'C* 0.34kbCDDNA7 
^ r £#*BL. Cene CleanX D N A£ I 0 
*rf ©T E KEJiRLfc. C*t£3 0 ng®pAT153£ , 
Ba«H I Bt.Zf Sph I XtJJ&fi ITfffc 3. 5 kb 7 7 ^ / 
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v y t x iS t S K Jfc 5 * . 

SlS?ffT*«iniJM107 £J&Sfrlft$** l-a-p 

gfi£ L-a-p «(*»ftlft + Tia« » 6 
«bDNA£U352L* 0.42kb© * 4 X CD Ba«H I - 
Sa I I - ill WHL «J (DNA77/^M 
**a-:/£$ft<Lrt:. j^^n/;DNA0.5rt«, 
BaaH I jRCfSal I X V] Rjf L . 1. 4 % 7 ft* O - * y 
/I'T&Sv&OitCcfc*). 0.42kb77^ / y h «#H L* 
Cene CleanCj;*)5W©TEtC0I]iRLfc. £ *l £ , 
Ba.H I - Sal I X B*T L /c ! 0 ngCDpUC-119 t i!l 
t$5£&5-ti:/c. SEloifc 1 w£fflv>. 811 ffinv 1184 
XCri/-KU, 3 o ~ - 

* j& $ -e /c . aacDaoi-j;^ d n a £ *a 

33 7 7 ^> y h <&*PA£ tifc *>©£'3/i( P uc 

-ATE ; * — $ * - ^ — * -fe -/ h - *<9 9 - ) . 

CID^^ -pUC-ATB £SftT5AlUSia 
Escherichia col i It V 1 1 84 (pUC- ATE) it X 3115 ftf 

(FER» P- 10310) <!: LXUFiE $ tit C» * . 



ra*-^-**-/ h 2 ^ -pOE6-10(Xho) 
0. 5 at fcHind HI &tf Xho I X 9) KB L* 0. 7 % 7 ft' 
a — xyn>3L2vMt$bC«fc'J I. 6 kbco? 7 ^> y|- 
£#*«Lfc. pJDB-NeoO. 5 «£Hind 03 

■Xho I "CWM 8 kb 7 7 ^ > V J" ^t^SUI^Ai. 

n«*att L*iBDBJnj07 tcajAU. 7ye->>j 

>fi»ll3Di-*l»/:. 3 o - - J: 0 D N A £ {!} . 
•!'U77^> V r * ItVZ L fc (pAHG-10-Neo) . 
PJDB-NeoO. 5 at £Baa.ll I Sal ! X WW! L. 

ft 8 kb(0 7 7^yl- $ L/c. — » I «© 
pUC-ATE £Baa!l 1 &Cf 1 Sal I T Efi U . 0.42kb<J) 
7 7^/ * > * ^Sli L/C. iilfS L. 

n/c7*7 x S K Ccfc 0 *W3EBJni07 ^ ^ Q f £ $ 

* . 7 y t" •> «j y m tl 3 o ^ - £ ft /c. ;n^© 

aai-^ODNA^ijgSlL. Otfjor^^^K 
pJDD-Keo-A TE ft L T V * ^ w £ £ fit ft* tt> . pJOB 
-Neo-ATEO. 5 « £llind IE XholT^WLs I s ) 

8kb£D7 7^> X h^LT/c. — pOE -6* lOUho) 



<t *) . 1. 6 kb CO II i nd ID - Kho I 7 7 ^ > ^ h $ 0 
©Lfc. ia3#£HEISL. JKlStin/cr^^S KtC 
X *) A IG IS J.i 107 £ fi5 5T*clft$*/i , 7ytr->'j 

yjSltl30jL — 0DNA£il3^. Sftt)©7*7X5 
K (pAH6-10-Meo-ATE) £ftLTl^i^a-y^^ 
O It /c . 

.Z <D**9 9 — £ & ft T * * 88 (3 Escherichi a 
col i Jni07/pAilG-10-Neo-ATE 11 X X & iff R ttt £ 

ttiattjfiWKiTfCisaxBiB'sm io309-^(FEHrt 

H - 10309) i LT'JF 264*1X1*4. 

lUl 5C O (31 tC L X m ^ L /c . N e O iB (£ 7- <*> ± 
tCADHrot-;-$ni, f LTN e Oifllc 
7^)Tzy£tCADH^ - 5*-^-£ftTi7'v^ 
5 KpAHG-10-Neo-ATE £ Xho I ^C/BaaH I tC J; 0 

-Jttffiftl-& :ic^*)Nc 0 ia<s?ft<tt£ $ n 

fc ^ ^ - 7 7 ^ > y h £ » /c . ft * . ' t Hfc ffl 
7/^7* 5 X A ©cONA£ -&ftT 5 7* v 7. 5 KpUC-X- 
H S A • A ( Hhtm 3 ) £ Xho | &C<naaH I T-ffCrfi 

itu, a x <j - y - k £ s r u -r o t h ihi m 
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y iU-f \ V A OcDNA&tf # 'J A £ £ tr r * 7 5 ^ 

> y h * w . c ft £ £ ona <; # - -t* c J; o a 
IST5:ii:J;^ 7 * * K p jdb-adh-hsa 

-A*ftfc. 

:(Or?^5 K 6* S Saccharowyces 

cerevisiac AH22/pJ0B- ADH-HSA- A tt X3U£ fSi & 
tt£ftX£l*ffW2i*Ki&Xtfffi## 10307*1 
(FERrt P-10307) t LX'&llZ tlX ^ 

BBSlft 

%9ir7X5 K CC <fc * IS* £S IS 0 ft tr Ifc « * 
tfjClifc**^ d£WtX5ll3 . 630-637 

(1985)) fl)KURiit:l4^, ^UCJtaLfc^^C 
J; «» T It -o fc * T Y P D 1ft 1ft (2H#Hri- 
x(Oifco) . 1 ^iSKIx * 5; (Oifco) . 2%#fr 
J-X) 5«£UlAH22tt (nATa. leo2-3. Ieu2- 1 12. 
h i 34-519. Can I ) O Y P D 1ft »& C «fc * - b% 1ft S % 
0. 1 mi £ JJD * 3 0 X T **J 4 1$ Pul ( 76 GE *< O D 600 
TO. 5 i| f 5 $ T ) IS !fi lg £ it -> . 4 T T 

2.ooorp«. 5 ^ruioifl^^jTt^aieH cy{*£ 
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5. 0 «*0 0. 1 rtLiSCNK" S3 * CO o 5 1. 5 rf£ 
#fl*L* 2.000rp.. 5 a* ttlO.OOOrp- . I 
^PulOjfi^TaWLfc. » 6*tfclB**2«LiSCM 

1 0 W. 5 0 %PEC400fl 4 6 ui IZ ft *l 9 U , * C 
CI OWODNAfcift (5-1 0«ODNA$t 

3 or-c-waar*. *©ss«« 

tC l«2©WaiSS**»n^^5 < jK/U* v * * * 
+ ^-CTtStar 5. &K2.000rp«. 5»P»B*fe 
tilO.OOOrp. % 1 '^PaiaiSA'Stf V* ft £ ft fB 

3S1S16 ( S Digit : 2 0 «/tJ7f - yaffil 8* 

2 0 «/a£7;i>*'.=. yJBKa. 20«/ri>t* 
- 2 0 w/4t ^f-c; ytaraa. 20«/«« 

h';rh7rr/, 2 0«/rf«)^i/K 30«/ 
«MVD-f->y % 3 0 *r / ml Q & ffi 'J *J V . 3 0 
« / «fi * o :> X . 5 0rt/rf7xi^77iV» 
lSOw/rf^ 'J y . 0. 15%7 5 J jtt^* -f - X h 
• |.Byy . k-a (DircoK 0. 5%aK?y^ 
-OA. 2 S*t-'* X I- o — xic 1. 5 %O2E^£Jj0 
*.fc*>0) CC£t**: # Di-(Leu* ) £ 



S Dlft'lfe 5 af C«ifiL. 2 BTJI 3 0 XTKHlftffi 
Lfc. 2.000 r P . S^TuT. 4 X T 0 » *L\C «fc 0 Hi 
BU ca {* * a 5 «2 0 1 M v f f - ;u tc i5 « ?S 
a'{k£ 0. 5 «£0 1 M v /utr h -/u. 
o.i%.2->/i'Arn;;-^v 400^/40 

<JM * 'J X - * (ZyoIyase-100T£ft#X&) £ 
W!S«Lfc. 3 0 TC-C 3 0 »Pu1CRjfl»Sfe;*L/:x 
7 * a 7*7 X h €tt4> (2.000rp«. 5 »Pu1) LT 
t&«K lOOW0iS&l (5 0»H/;^-X, 10 
■ flEDTA* 2 5 nMTris • HCl (pH8.0)) C ff « S3 L . 

200*/ 0>3 7fi 0 ( 0. 2 SNaOII. 1 %SUS) £ ^0 ^ . 
J:<«ft"Ufctt. *±C 5 #Bn»ittUte. 150*i 

1 0 »nattSZUfctt*-l5.000rp« . 5»lia. 4X 

Ufc. ^a07*;«/i//^ao^K (i : 1 
rB^«) ZtoK&L < K»U* iS'O (I2,000rp. . 
5 5>PJ1) LXWfc*JB*«L^f-*-7-CttL. 
750^Ox;;-/ut* , ;ur v^^ % * ? - ffl 
t>T«fc < ift^Lf:. iR^ffi^lS.OOOrp- . 5 *>B3 



ifi ^ u . 1^ ^ n fc it Si c a 5 «fi 0 7 0 % x ^ y » 

'i* € AO a. * * ? i? X 5 * — £Jflt*TJ5i2bfc 
Ui, lS.OOOrp.. 5 ^n.l4>jSiC«Ttti8«iaftLfe. 

3 0 WOT Ell8i«C«M Uf:, KpJDB 
- AOII-IISA- A % % V AH22 0 1X « Ift tt ?^ H 
D N AUu n u^^^6*3S (fct?LfcCai»dflI . Xho I , 
Ecott I . Da.Il t . Sa M « ^ ) » tii * ^ tt . *fl ^ 

^ 7 # a - XV" JUtttSlikft* * 'JT^'J *7 5 K 
y;m»iktttt-C»«f 1" ^ C itc«k •) 7* -7 x ^ K 

A0£i% (*m 7 BP 
SO(-Leu)lgl|h±t:^i;/cm-0 3 o - 5. 0 
«£0»f««SD(-Leu)iglfelC«vQ 3 0 XT 2 B 
PulKaiftat.. 00*.. 3i^2. 0 tZt£ o 
ft « © a 1 «« * 5. OflrfCDYPDlfSlfeCjjUi/i. C 

2 4 »#Pui 3 0 "ct. od... 0 tcf* 4 s 

T»3«L^. »5«ia-&5.000rp«. 1 0 AX' 



-124- 



?S34>L. JbvflBft* EiRbfc. ±ffl®5MC^a 
©9 9«x^-/^J)Dx., rg£Lfc&3 0 5*Tu1 
4rc»aLfc. i*tll2.000rp. . 1 0 4 
XTifi^t. ttfcftlfcft/.:. dCDttft^J* IOO/rf 
(OlXQ-f^ y^ (Loading IS 3j ft ( 5 % 2 - 
>/i**rhx*/-* % 0.0025% 7 o * 7 * / - 
2 %SDS, 0. 025M Tris-HCl . 8%^ 
»J * a - ;u ) tzm&L* 0 *f £ T& & i* 

Ul*r (SDS-*')7^J >U? 5 Ky/U : 4 ~- 
2 0 ^aflC4gEy';u 84 (43) x90 (US*) x 
1.0 (JV*)(*ttttn) ) efijg LT5Mf Lfc. 
(ktfttiikttttiKift (0.025H Tris -HCl ( P H a 4 ) . 
0.192M ✓ *) •> v. a 1 %S0S ) £ ffl 6 0 -A 

o^TiiST 6 o tfraiTo*. im^tctk^ u/c-^^ 

a-l*§PG 'J ( 53-^314. 400) , MJ7* 

•>V4 y t t"^- (5**321.500) , &&ItJi*IHf 
* (5**3 31.000) s t/N'/^S^ (5**3 
45.000) . *^flfcrft7/U7' S y (5)- *366. 200) . 
7--b'B (5** 392.500) <£TBI0-BA0 

*t«) xt>*>tz. \km%7ik. stttcitc^ *> 
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BLTcST.fcTC'frxx* y^a v ^ v ^ tt ft 

*t ^ fc. ifctttt. 5*fli $ n/cffisw* 

Sartorios U530t $ K^^o v^-^ffl^T 
i h a * ;u o - x 7 * /U ? - (BIO-RAD & ) K {$ 
L tz . 7^^-^ 1 !# R3 > * ✓ - * c » L tz 
Ik. 5 5*M2 5 ■«Tris-HCI(plU0.4) /2 0%> 

K«aiiflU &ff20>;/-/uttt, , a3N Tris 
-HCl (pHlO.O) t 2 5 »«Tri* -IICl(pB9. 4 ) / 
40»ii6-7W-n«*ra y (83? © Q tfj ft c 
&*8Lfc^fcTti$*7'ov^-tC«2?Lfc. 
6 V 0 £ 1J E * #j l. 5 ■* RJ1 35- it A: » . ? 4 )\> 9 - 
Z 3 %±' 5 * y%$V 2 0 »HTri3 -IIC I (pR 7. 5 ) 
/500-rt WaC£(TBS) + T 3 7 TC v I I* Ril « 

ttlfctt TBS/0. 05%T*een. 20* T 5 5* US US ifl -f 

Yfl7 ^7* $ y $ 4-*'K(fc ( A y -out) £ \ % if 
7fyHt'TBST 2. ooom tc U if; ?fit 
4 0fl**-C-<-'<-S£iS? 1 l» « L . *< - 



K-£0.053*©Tween-20£#t;TBS(pU7. 5 (T-TBS ) 

•> y - -fef ? 15 £S L tz V * la •> * 1 g C bt » , 
B 10- RAD *i32) ^ l^fv^^^ft-TBST 
3.000fStC$B*K LtziZWi 4 0 «£ 4> T -< £ 

sit i ltnntKtatfc. &kt-tbs -c 5 5*Rnro 2 

0iSj:O*TBST55>faillyl±ytOcfcotCifei1.U 
. SI»/<^' ( H S A ) 0 |£ Hi « 4 - O a o + 
y h-/u3 0 eg £ 1 0 b&0 J ? / - C iS L 
iSifciTBS 50«£. 3 0 %iS£5it7K555 3 0 ^ rf £ -Uf 

7 El ^ -T . El * . (A) ttSDS-#')7^'J 
^7 < V >f n>Hnikih<0'& O ^ • 7" «; «J 7 y 

h - r - -e S5 fe t t a> t h o . £ m a< 51- -T lit 

^«-*--C^{53^«^Tffi*fe-5}-^$n/:t Mb 
7»7 7 7' 5 y £ £ f i* t4 CD IS 3i T 0 . ( B ) it 
S D s - # 7 ? 'J ;U7 5 K y/u«3l*k««!>». 
^ y 7* a v -r ^ y ^ € If ^M/i t h fltl Yi7 7 >u 



^IvRftiB^U^ t Mia y»V 7^7' 5 y & 
Z07 ? / V YZttROfttZ&&Ltz{>0Th~, 

&m#ttmtLxm^tziiim* t hum 7 ^7- 

5 y -C*«*«B»a-ca4 • 53-7£$ n/; t Mt7B7 
li*MU. Mftffia&jEffifc h rfa vil7;u7' 5 y A 

( I ) iti5t 
fiH fciS»S«ifc J: 0 m S» L tz Ett t h Ha v.1 7 ;u 7' 

iltSDSjSH^^U/^t:, S D s * 1 2 « 
A* * 3 0 K 4) # >J 7 ? >J » 7 £ K iB IS 4 K V ^ C 
i£ Jin U . Laeaa I i. U.K. (1 970) Nature .227. 680 - G35 

KteWo&ftxrixfttoZ'iT-, tz. »T8tt»t 

LT***B ( 5>^F !d94 . 000) . ^lfilYfl7^7 # £ 
v (5^^107.000) . £ y (5)-^ !il 

43.000) % KRSI»*S«!8 (5h^a30.000) . ^ 
S h »i r •> y -( y t fc-^ - ( 320,000) aa' 
?M7^7'5X (5>*» 1 4.400) €<£JH ^ 
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-7->- - 7 'J 7 y h •y^-^fec^OSSft 

L/c. *<0*S&. 6*fcIS££E£fc HdY»7/u7* 
^Ait Mil ft £ tt & £ *i b MfiL yfl 7 7 
iy\&* itcRUttflltSl, #*fi67.ooo 

? £ fc . £ CO & ft £ # 1 2 EI C ;k t . 
( 2 ) gfttt#*lr 
(HaliveV fcUfciktt') 

a *) mat l fcE* t n«i7fl/y 

3 0 % 0 * ') 7 ^ ') /l/ 7 5 Ki«E£jfi£>r A'Tfc S 
<><$ D S £l&ofcy/U£j£Jja SDS^Btt^: 

r »j v 7 v h • 7 ju 

TttULte.b r fa*?fr<fc *J «3S$ ftfcmfcco t r 
ta 7 /u 7 5 y * W % <k u T 1*1 i$ c ilttt L . 61 m 
E££E# b r i&fff7 n*7 S toasikfty 

A'T<0#*J)£H;«Lrt:. S D S * HfcltfcHativey 



H i»l ¥2-117384 (14) 

^ttSti|t«|K*i»T 6, W8B!££Efc t Mb •» 
7/U7'5 X A li % b KlM«fc*)ttSia*ltefc Mia 
Yft7^7' 5 ^^e/ 7-i(S|U*tt^^L/t. Z CO 
*5&*3I 1 3 BlKS-f . 

*^£fc*\f**J>ti, L K B &53A.pholine PAG 
plate pHgjBB 3. 5-9. 5 £ ffl l*. H tt 0 ? £. a. 7 
/UCS o Tft-» fc. ««.4fl»4Lt, Htt PI 
t-^-; 0-7*3 >7-=.y (pl4.75,4.85K 
7 X»J y <pI5.65) * MJ 7^tD7tf/l/U 
^□fy (7*pI5.9K sa-^ab'y (7^. pi 
6.45) . S^-^ofy pl7.3K $ * ? a 

b" y (^>?7x pl8.3)&tf*h?oi.C (pI10.6) 

Att. t h jfiLMft*£fflH£*ifc MflLv»7;u7 S 
y&H«Cpl4.9 Oi^/vy K £pl4.7.4.65<0 - 

c ® *$ m * s& i 4 h k * r . 

fc&fctlft-fc. Ouchterlony . 5. Pro* r . A I 1 erg v . 



6 (1962)30. CS2»fl>*»-Clf * fc. ttRMJBA 
»114H*TMaH.tlf^ fcfk* f v>-. 
7U U 7 y r • 7*-c «fc o tt^tH©^fe^{f -7 
fc. ffl Wc KlfiLYfl ti* CappeH±«fc »)A? Lfc$*r 

*' la - b r di rfl 7 ;u 7 5 y fa f&L vA S. *« ^ • 7 »J 
-Xtt* >) <D**'f/I- b MfiL«|7;i/7S ^ IjEJbfA 

6. finasitl^t MULtf 7 /u7 $ y A ii fc r 
ArS J; *»M3l$ nfc b r fatf 7 ;u7 5 y i ti££ 

c * it * Pi # co is ^ it * £ ft. * o fc . *5 & * 

1 5 ®tc*r. 

( 4 ) 7 5 J £33(1117 3 7 ttflEMttff 
fi*8EB££E7& b h daft 7 n/7 $ y A ioo«£ 
Jfl ^ . 7/H K • /< >f •> * 7- it 3S Svtt) i& 7 
y > - ? x y * -477AK J; <j % |n| ft CD s. 
* 7 /HCl* o X 7 5 / fiaa^JCD^^^ff n fc. * 

cotsmwTc^r . 7 5y*»7$/a 

Asp<fc^ 3 2 $S 0 G ln£ ? 7 § ^ tta2Sft<HI 

2 * *i * rTic»B£co$>*b r a to 7 ;u 7 5 y © 



^tc -fk LT 7 |y *a«7 

«1! *> v ffl t» /: tt d°o It. j?«<t(>93Xtt71 

>'*»S7$;ftad^^ r ,t^u%il^4. c 

fi*^HjS^EStb r tfttyil7rt/75yAc07^y 

7 S y Jim Asp- Ala-His-Lys-Ser-Clu- 

Val-Ala-His-Arg-Phe-Lys-Asp-Leu-CIy-Clu-GU- 
1 0 

Asn-Phe-Lys* A I a- Leu- Val -Leu- 1 le-Ala-Phe- Ala- 
3 • 

C I n-Ty f Leu-1; I n 
( 5 ) HPLC_fcCP&flh 

K • ^ -{ ^ •> 7s t A 3C ?i 33 130A -fe /< U - > b y > 
^rif |$H1L, Aquaporc 8P-300 1) 5 J* (2.1 
Ml.O X30ma) C J: T » fl ^ If tz . * 7 J. It 
0. I % h 7 7 /U * o ft i«f T ¥ 9j ft ^ ff {g ^ K 
<0 ?S iH ti » 0. I % MJ 7 ;u ^ d ft K ^ V 7 * h 



£)Kt*s 7 * Y - h ! J ^HBE 0 h 100%*T 
CDai*«&£jffi£ 4 5 #M©M? J&Jfc-f * ^ * ^ 
J: ~>T'iT ->tz. CCDtfO&illi 200rf/«in & 
-5. 

y A — <D8U* t*- £ tLT»6*i, t > tfavfl 
^<?ttS$n/:t K dkL Yff 7 ^ 7* 5 v®e-9 t* 

TStt^-sfc. $ «b C N d tl <b HO Ob h IM vfl 7 
;w 7 $ y££&L/l5|*7iTi$iijLfct3£Tt>. 

fcT- L T# £ -0<D7A>7'$ 

^CDfrS&£&l 6BlK^r. H** A lib h b 
vftJ: >)tt32l*Hfc HfiL'»7/uy 5 y. Bttfiftt 

UltM* * t h im tfl 7 ju 7 * yiBt&S&iEttb 

hjfiLvfl7^7*5 yA<b©?&£1S9©i£fHa o 
■7 h ^ 7 7 < - 0 15 JR T $> * . 
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( 4 K o * •> 7 * -f ^a^h^??*— ) 

ttBR &53SCL-6A. LC-6A •> 'J - X •> * f x. 4 i^ffl 
*3E«HiaBH5>jB»»fll^-r K a * > 7 /< * 
-{ ► ii ? -LTAPS-02081O (-7.5m I.DxlQcn) C 
J; -iT#H*jT-> fc. rSfciJtt. lO»n«J Vfiattffiift 
/0.05%7->*ftt MJ «)lA^a3il 'J y est IS Ui 
ft/0.05%7 -Vft* h V ^i»^©a«5aiJt*lH* 

3 o #na?»jfc* * * <t "5 c*t-» fc. 

git 1 «£/.in tfCtt* Lt tt* H*»« 

53- DEAE-Sepharose CL - 6BT <S *B U *: t> © £ * 

6 0 Htt ft ®HSTttH**fc fc0*ffl ^fc. '« 
(laiiEIRt h ik yff 7 >w 7* 5 y A cd f - 0 o ?3 !li 
l*ISniiI1.5#-C & 0 . * CDS ifc>* felt** thifii Yfl 
9 $i $ ftfc h Affl 7 iuy $ y <d?8 shi*IBI £ 

b h It « 7 7" t i'Att, b htflYfflij5fe<Dt>©£ 
E HT & tf * fc . 



CCD*S££3U 7E£^'T. EI 4 s A li ft? £J 5S ft 

&iJBK&7>®* B tt t h iM Yfl ft* £> 0 til &l b h Ifll W) 7 
;i/ 7" 5 y £0 /\ 4 K o * •> 7 /< ^ -f h 0 a -7 h ^ ? 

£AJ&J_. If ^b MfHYTf 7;U7' ^ yA cD^^t' 

^o-ygp^^'j-^y^ f m 8 HI) 
. IE?!tt HfilM7;u7'4 x A cDHA ? a - y 

CD 7" -7 - £ /x 4 7" *J -f -b" - •> 9 y IZ J; ^ ^ ^ U 
y ^'CD «>#SCLONTECHtt© ^«tll^-<^ ^ 
-tLTi^$tl/ct F fl?cOKA? -f 7 7 'J -f -* 
ffltWc. iitliaift9lflc7 t -v/'^^IfilS Y1090 
*m±it,T?S^$-ttv B f£ Ift 7' -7 - ^ St 5. 5 
xi 0 1 ffll* L B »3Ei8lft±C JBiS* -frffllfl^ 
D N A £ > y 7* -7 y 7 A tu 9 - ( Aoershanfillybo- 
nd-N)Cl^ L/:S, "PttMttHiaTciRTHat 

fc^is*y^^^^u*^K3a ( ita ft a i o 7 

Lfc (Bentona^Davis Science 196 . 180- 182 
(1977)). C CD 3 IS 0 7* n - 7* ttft * Lawn h 
(Nucleic Acids Res JL . 6103 - 61 14(1981) ) K 



^ n X Hiei Hfc b h dUfft 7 ^7" 5 ycDMA©K?( 

©^5' *HIKW«(MKCn*«>ATG3Ky 
1 2?n*f riit*^ATC3FV(OffI 
CD*?U**K£TCDgff7n i»!^?fli3(75y 
3t5SCD>^^^y3 Kyt^*)SATCJ;*) 9S 

@o7 wisso-i ->y*3- Ktisa*) * * t/ 

tO(USA-'l). 248ft. B CD / «; > y ft* 6 260ft 
B®o-f->y*3-Kl*5 t> CD (HSA - 2 ) . 36 c; 
C 576 ft B CD /\' »J vfrh* jv X 4 •> iu 56 til 585ft 
Bcdo-( c/y^3-K-rs?3^i^acu< 6? 

o v* * k**4*s 3 ' -jftiiasiastt'to 
(hsa-3) i n ukjiit 5 . :n4©ro-y 

©«tfKW*2B9HC5S1-. COra-7'O^Jiic 
ti a ft D N A •> y -fe * -f if - c ck *) <t t^, IS B it 
(r- 31 P ) ATPi*U^*f Ftt-t' 
^fflt^T?T-> tZm HSA - 2 •> ^ t n^^if 

^ 200AS CD * e 1 1 1 0 o - y CD n B 4 flflO 9 a - 
yfrbDNASiBa (Blaltner ^Science 202 . 
1279- 1284 (1978) ) C H ^ EcoB 1 TlftitLs 
fflft*©* 4 /- y 7' a v h ^ HSA - 2 
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« 'f (Southern, J. rto I. Biol*. 

503 - 517 (1975) ) . 4 7 »; 9' 4 X l> fc 7 5 <f 
J y Mt30(D^D-y^<5i5«bti^* t. 8Kb. 
I 4 Kb . 1. 3 Kb(D& £ T & /c. C © i S I. 8 Kb 
i i. 3Kb(Dl$(D77^> y r £pUC 19^ £ ^ - 
Ctr^D-iy^U;. C0*7 , ^D-y£ 

HSA — 1 £ HSA-3£&*7*o — ^iLTHQi 
-A^'jnt"-'>s ^ (Grunstein «fc 
Hogness Proc. Natl. Acad. Sci. USA 72 .3961-3965 
(1975)) C <fc *> X * <J - y Lfc. ccDism HSA- 
3<D*C/n4 7'U *M Xt4^ a - y A stll (HSA 

Pifr^iSSKfOifeSffl^^ ^ -«13«p18 
• pi 9 RF-DNA ft4 H^f 

K ^ — 5 * — •> 9 y l£ (Sanger. P. . Nick I en, S. 
J; ^Cou I son, ft. R. Proc. Natl. Acad. Sci. US A 74. 
5463 - 5467 (1977) ) K <fc 9 JS £&M £ ikfc L tz . 
HSA- 2 n — 7 £ U T If -> AsUl 0 n 



WI31¥2-1173M (16) 

O^T HSA - 1 £ 7 a - 7' £ I, T ?S O' 7" v - £ /n 
-f 7 'J ^ -f -fe" - •> a :/ * It ^ • 1 flB O HS t4 © •> ^ 
^J^4U^o-yi g tl 1 (HSA - Q ) £ 
C * 7 r - •>* D N A £19 31 LEcoR I rSfcftK 
O I* X HSA - 1 * 7* o - y £ L, T ffi I* * * - V /x 
'J >s y $ If ^ 1.25Kb 0 7 v ? / V 

r (hsa- q ) ^ro-riA-fyj/^ts: 

^ft+^^tf K^-U--> 9 y £ ? 
St/:. HSA- D li HSA- 3 7"o -7 r i 
Ufrr>tZ. HSA- 0 11* /U*** :>^*$2 

OH* 3- Kt Zt&#£X$ HSA I - A it t Unfa 
7^7* yCD7$>>;fe«$£;j-K 

$ <s> C 304tg(DtiJ y*3-Kt«3 
(TCA) rt< m K^i^r^^^/i/: K y 
TCAlC^ftLXl^:i3d<^A^fc, CCD 2 -7 

Sieia^^^iiot: hsa i - At hsa n o 



2 O <D D N A £ ifi 2 # to H ( 0! A. tf Xba I * Ps t 
K^7*oK?(|cotS^Lfc t r fotfl 7 ;U7' $ 

J£3lBL2.. 7*7^ KPUC-HSA-CHPft W f g10H|) 
AMSIS7^* 'J ft * X 7 7 ^ — -fe* ( phoA) CD •> 

^■r n,-<r * K £ IE 7* t r tfavfl7 ;u7' $ y A 

X 5 KpUC-phoA-HSA-A£ * CD « K LTi&hRLfc. 
t r ffrcDNA < - £ W HSAcDNA£ 

^ o - y ^ i til (HSA- Q ) frbEco* ] £ Xba I 

ffi{tc<fc-,T4i;i77^>yh^»aa3L. ;n 

* pUC 19 7" 7 X $ KCDEcoR I <k Xba I t®-f&'ift 
itVlOl -SKZUXQ-? 5 ? S y h £ T4DKA % ) iS 
-tf£m*Tte£$-tt*fl!A;L7*7 * $ KpUC-HSA- 
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0) 




(D (2) 



HSA-1 5*- AAGGGAAATAAAGGTTACCCACTTCATTGTGCCAAAGGC - / 
5'-#HKfli*-Me 1 1 - Leu 9 fCfflS-f*®* 



HSA-2 5'-AAGGTCCGCCCTGTCATCAGCACATTCAAGCAGATCTCC -3' 
GZy 248 -Leu 260 rc«aT*«J* 




(3X4) 



HSA-3 5'- TAGATGTTATAAGCCTAAGGCAGCTTGACTTGCAGCAAC - 3' 
Va£576 -Leu 58S - 3' #HKtfittrcffl3 -f*ffi« 



# 9 BJ 



# 7 E3 



500 



1000 



1500 



Ahom Hpoll Bq 



EcoRI 



EcoRI 



Ahalll PstI 
ill { Xbal/ 



2000 

-J- — i i 



H;nd!ll 



TGA 



*9 A 



EcoRI wtn 



EcoRI « l " 



HSAcDNA 



HSA-IA 



HSA-II 



# 8 E} 
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B 

o 



i?£ -I? LyS Ser Glu Val Ala His Ar * phe L *» As P Leu G1 y Glu Glu »sn Phe Lys Ala Leu Val Leu He 

GAT GCA CAC AAG ACT GAG GTT CCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 



50 



tl% 1^1 tit 5*2 1X1 ™ Gln Gln CyS Pr ° Phe Clu As P Hla Val L * s Lcu Val Asn Clu VaL Thr Glu Phe Ala 
GCC TTT CCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA 



Hi Inl S?« tit i!£ 2*5 S ? r Ala Glu Asn As P L y» S« Leu His Thr Leu Phe Cly Asp Lys Leu Cys 

AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 



100 



Irl r£i tit TrZ til 21? ™ Tyr Gly Glu Met Ala As P Cys Cys Ala Lys Gln Glu Pro Glu A ^g Asn Glu 

ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG ACA CCA GAG GTT GAT GTG ATG TGC ACT 



Ala Phe His Asp Asn Glu Clu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT CCC AGA AGA CAT CCT TAC TTT TAT 



rlt III 21? ™ ™ H% 1*1 til Lys Arg Tyr Lys Ala Ala Phe Thr Glu c y* c y* dn Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA CCT CCT TTT ACA CAA TGT TGC CAA GCT CCT GAT AAA GCT 



til Cys Leu Leu Pro Lys Leu As P Glu Leu Ar * As P Glu G1 y L ys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAC CTC GAT GAA CTT CGG GAT GAA GGG AAG CCT TCG TCT GCC AAA CAC AGA CTC AAG TGT 



»1H" 
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Ala Ser Leu Gin Lya Phe Cly Clu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
CCC ACT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA CCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lya Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTC 



Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC ACT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Het Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTC GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 



Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA CCT GCT GAT TTT GTT GAA ACT AAG GAT GTT TGC AAA A AC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTC CGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 



Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTC GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys 
CAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG CAG AGA CAA ATC AAG AAA 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Cly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TCC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 



^ 1 1-313 
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(Kd) 
67 

30 
20 
144 



(1) »SHSA 

(2) WSHSA + t HQl?ftHSA 

(3) t hifilfSHSA 



(1X2X3K4) 



0) (2) 



£ 12 gj 



(1 ) WSHSA 
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6.55 



5.85 





HSA 



£13 gj 



H S A W 



HSA 



fcfff H'S 



aQ 



L 



HSA 



^ 15 g) 



^5 16 
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#5 17 
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